RD-fll48  471 
UNCLASSIFIED 


ACCOUNTING  FOR  VARIATION  IN  PATIENT  LENGTH  OF  STAV  IN  1/1 
NAVAL  HOSPITALS  US  I .  .  (U>  NAVAL  SCHOOL  OF  HEALTH 
SCIENCES  BETHESDA  HD  TL  KAV  ET  AL.  NOV  83  RP-1-83 

F/G  6/5  NL 


ACCOUNTING  FOR  VARIATION  IN  PATIENT 
LENGTH  OF  STAY  IN  NAVAL  HOSPITALS 
USING  DIAGNOSIS  RELATED  GROUPS  (DRGs) 
AS  A  CASE  GROUPING  METHOD 


SECURITY  CLASSIFICATION  OF  This  page  'IMiwi  Dele  Entered) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  NUMBER  2.  GOVT  ACCESSION  NO. 

Naval  School  of  Health  Sciences  _ 

Bethesda.  MD.  Research  Dent  #  1-83  / rP "  r'Ho  /  // 

3.  RECIPIENT'S  CATALOG  MUM0CR 

4  TITLE  (end  Subtitle) 

Accounting  for  Variation  in  Patient  Length  of 

Stay  in  Naval  Hospitals  Using  Diagnosis  Related. 
Groups  (DRGs)  as  a  Case  Grouping  Method 

s.  type  of  report  a  perioo  covered 
Preliminary 

October  82  -  September  83 

t.  PERFORMING  ORG.  REPORT  NUMBER 

7.  author/*; 

Terrence  L.  Kay 

Karen  A.  Rieder 

1.  CONTRACT  OR  GRANT  NUMBER/*; 

t.  PERFORMING  ORGANIZATION  NAME  AnO  AOORESS 

Naval  School  of  Health  Sciences 

Bethesda,  Maryland  20814 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  4  WORK  UNIT  NUMBERS 

65152N, 

M106-PN. 001-0005 

<1.  CONTROLLING  OFFICE  NAME  AND  ADORESS 

Naval  Medical  Research  and  Development  Command 
Naval  Medical  Command 

National  Capital  Region 

Bethesda.  Marvland  20814 

12.  REPORT  date 

November  1983 

IS.  NUMBER  OF  PAGES 

18 

14.  MONITORING  AGENCY  NAME  k  AOORESS (II  dlllerent  from  Controlling  Olllce) 

IS.  SECURITY  CLASS,  (oi  thte  report) 

ISA.  DECLASSIFICATION/  DOWNGRADING 
SCHEDULE 

l».  DISTRIBUTION  STATEMENT  (ol  tble  Report) 

Approved  for  public  release:  distribution  unlimited. 

17.  DISTRIBUTION  STATEMENT  (ol  Ih e  ebetrect  entered  In  Block  20,  II  dlllerent  frsoi  Report) 


ts.  supplementary  notes 


IS.  KEY  WOROS  (Continue  on  rereree  eld e  II  neceeeery  end  Identity  by  block  number) 

CIVAPP:  Hospitals  resource  allocation 

work  measurement  hospital  performance 

productivity  average  length  of  stay 

Diagnosis  Related  Groups  (DRGs) 
case  mix 

20.  ABSTRACT  (Continue  on  reverie  elde  It  neceeeery  mid  Identity  by  bloc*  number) 

This  report  discusses  the  use  of  Diagnosis  Related  Groups  (DRGs)  as  a 
mechanism  for  identifying  comparable  groups  of  patients  within  naval  hospitals 
so  that  performance  comparisons  can  be  conducted.  Findings  indicate  that 
DRGs  are  a  better  patient  grouping  technique  than  the  patient  grouping 
methods  currently  used  by  the  Navy.  However,  there  must  be  other  important 
contributors  to  patient  length  of  stay  in  naval  hospitals  since  DRGs  were 
able  t<.  r.plain  less  than  25  percent  of  the  total  variation,  which  is  - _ 


DD  ,  1473  EOlTION  OF  I  NOV  4S  IS  OBSOLETE 


$  N  0102-  LF-  014-  6601 


SECURITY  CLASSIFICATION  OF  THIS  PACE  /W>i*fi  Dote  knterea 


SECURITY  CLASSIFICATION  OF  This  PACE  f»h*n  Dim  Entmrm O 


20.  ABSTRACT. 

considerably  less  chan  Che  explained  variacion  reporCed  by  ocher  case  mix 
researchers.  Addicional  research  is  planned  co  idencify  and  quancify 
ocher  facCors  ChaC  conCribuCe  co  pacienc  lengCh  of  sCay.. 


$  N  01  05-  LF.  01  A-  A«0I 


This  research  was  sponsored  by  the  Naval  Medical  Research  and  Development 
Coimiand,  Department  of  the  Navy,  under  Research  Work  Unit  M106-PN. 001-0005. 

The  views  expressed  in  this  report,  however,  are  solely  those  of  the  authors. 

No  endorsement  by  the  Department  of  the  Navy  has  been  given  or  should  be  inferred. 


TABLE  OF  CONTENTS 


LIST  OF  TABLES 


Page(s) 

ii 


i 

; 

S 

i 

\ 

V 

f 

1 

I 

\ 

i 

I 

/ 

* 

r 

i 


1.  Introduction  and  Purpose . 

2.  Measuring  Case  Mix . 

Traditional  Groupings . 

Diagnosis  Related  Groups  (DRGs)  . 

3.  Methodology  and  Procedures . 

Source  of  Data . 

Records  Selected  for  Study . 

Conversion  of  ICD9  Diagnosis  Codes  and  ICPM 
Surgery  Codes  to  ICD9-CM . 

Hypotheses  and  Statistical  Techniques . 

4.  Results . 

DRGs  Compared  to  Disease  Subcategories . 

DRGs  Compared  to  Disease  Subcategories  When  Further 
Subdivided  by  Surgery  and  Complications . . . 

DRGs  Compared  to  Three  Digit  Diagnosis  Codes . 

5.  Discussion  and  Future  Directions . 

REFERENCES . 

APPENDIX 


1 

4 

4 

5 

6 

6 

6 

6 

7 

8 
10 

10 

13 

13 

16 


Accounting  for  Variation  in  Patient  Length  of  Stay,  By  Grouping 


LIST  OF  TABLES 


Page(s 


I.  Percentage  of  Variation  in  Length  of 
Stay  Explained  by  ORGs,  Three  Digit 

Codes,  Disease  Subcategories,  and  MDCS .  9 

II.  Minimum  Additional  Variation  Explained  by 
DRGs,  After  Accounting  for  Variation 

Explained  by  Disease  Subcategories .  n 

III.  Minimum  Additional  Variation  Explained  By 

DRGs,  After  Accounting  for  Variation  Explained 
by  Disease  Subcategories  When  Subdivided  by 

Need  for  Surgery  and  Presence  of  Complications .  12 

IV.  Minimum  Additional  Variation  Explained  By 

DRGs  After  Accounting  for  Variation  Explained 

by  Three  Digit  Diagnosis  Codes .  14 


ACCOUNTING  FOR  VARIATION  IN  PATIENT  LENGTH  OF  STAY  IN  NAVAL  HOSPITALS 
USING  DIAGNOSIS  RELATED  GROUPS  (DRGs)  AS  A  CASE  GROUPING  METHOD 

Terrence  L.  Kay* 

CDR  Karen  A.  Rleder,  NC,  USN** 

Managers  of  large  and  diverse  hospital  systems  regularly  review 
aggregate  data  such  as  average  length  of  stay  to  monitor  the  performance  of 
Individual  facilities.  Yet  interpretation  of  aggregate  length  of  stay  data  is 
difficult  and  can  be  dramatically  affected  by  factors  such  as  patient  and 
hospital  characteristics,  administrative  policies  and  procedures,  and  individual 
physician  practice  patterns .  Therefore,  comparing  facility  performance  on  the 
basis  of  aggregate  data  can  provide  misleading  results  since  these  factors  are 
likely  to  have  a  differential  impact  on  the  performance  of  individual  hospitals. 
For  example,  large  teaching  hospitals  tend  to  have  longer  average  lengths  of 
stay  than  smaller  hospitals  since  they  tend  to  attract  more  acutely  ill  patients 
who  require  longer  periods  of  hospital  treatment. 

The  contribution  of  factors  such  as  facility  characteristics, 
administrative  policies,  and  physician  practice  to  patient  length  of  stay  have 
not  yet  been  quantified.  Recently,  emphasis  has  been  given  to  quantifying 
hospital  case  mix,  which  is  a  generic  term  used  to  describe  patient  composition. 
This  composition  consists  of  patient  related  factors  such  as  medical  condition, 
demographic  characteristics,  admission  status  and  treatment  procedures  received 
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and  are  used  Co  group  padencs  into  relatively  homogeneous  groups'-.  The. 
mechodology  allows  managers  Co  compare  groups  of  padencs  who  consume  similar 


levels  of  hospital  resources.  Aggregate  hospital  performance  data  can  also  be 
adjusted  to  account  for  differences  among  facilities  in  the  proportion  of 
patients  chat  are  more  severely  ill. 


One  particular  method  of  quantifying  and  describing  hospital  case 

mix — Diagnosis  Related  Groups  (DRGs)--  has  attracted  widespread  national 

attention  among  U.  S»  civilian  hospital  systems.  Reimbursement  methods  based  on 
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DRGs  have  been  Implemented  in  the  State  of  New  Jersey  ,  and  a  DRG  based  scheme 


for  the  reimbursement  of  Medicare  patients  has  recently  been  passed  by 
6 

Congress  .  Numerous  quality  assurance  committees  have  used  DRGs  to  study  the 
appropriateness  of  hospital  utilization  and  length  of  stay  patterns. 


A  valid  and  reliable  case  mix  measure  such  as  DRGs  may  have  similar 
applications  for  U.  S.  military  hospitals.  As  with  many  large  civilian  health 
systems,  the  management  of  U.  S.  military  hospital  systems  is  a  complex  task. 

For  example,  the  Naval  Medical  Command,  Navy  Department,  Washington,  D.C.,  which 
will  be  the  primary  focus  of  this  article,  manages  36  hospitals  located 
worldwide.  Included  in  this  system  are  four  hospitals  with  residency  teaching 
programs,  five  with  family  practice  teaching  programs,  and  eleven  hospitals 
which  are  located  overseas.  Managers  of  this  system  would  be  greatly  assisted 
by  a  case  mix  measure  that  could  be  used  to  account  for  differences  among 
facilities  in  aggregate  patient  length  of  stay  data.  For  example,  in  conducting 
studies  of  hospital  length  of  stay  practices,  administrators  are  generally 


ui 


interested  in  making  some  judgment  as  to  whether  facility  length  of  stay  data 
seem  reasonable.  That  is,  that  a  patient's  hos'pital  stay  was  required  for 


medical  treatment  and  was  noc  lengthened  by  administrative  policies  and 
procedures.  If  virtually  all  of  the  differences  in  a  facility's  performance  can 
be  attributed  to  patient  medical  condition  and  other  patient  characteristics, 
there  is  less  need  to  be  concerned  about  that  particular  facility's 
administrative  practices.  On  the  other  hand,  if  large  differences  in  patient 
length  of  stay  remain,  one  can  then  conduct  a  medical  audit  to  determine  if 
inappropriate  medical  practices  or  administrative  procedures  exist  within  the 
facility. 

Currently,  the  naval  hospital  system  has  no  standard  case  mix  measure. 
Individual  studies  and  management  reports  that  attempt  to  account  for 
differences  in  case  mix  usually  categorize  patients  according  to  their  primary 
diagnosis  code.  Depending  on  the  level  of  detail  desired,  patients  are 
generally  grouped  by  ICD-9  (International  Classification  of  Diseases  -  Version 
9)  major  diagnostic  class,  disease  subcategory,  or  three  digit  diagnosis  code. 
Another  patient  grouping  strategy  is  to  further  subdivide  each  disease 
subcategory  based  on  whether  the  patient  received  surgery  or  had  complications. 
Each  of  these  grouping  techniques  are  then  used  to  adjust  aggregate  performance 
data.  Unfortunately,  these  groupings  are  not  necessarily  homogeneous  because 
within  groups  patients  may  require  widely  differing  lengths  of  hospital  stay. 

The  purpose  of  this  report  is  to  explore  to  what  extent  patient  length  of 
stay  at  naval  hospitals  can  be  accounted  for  by  patient  case  mix,  as  measured  by 
DRGs .  As  a  basis  for  comparison,  the  performance  of  DRGs  as  a  case  grouping 
method  will  be  compared  with  the  traditional  methods  of  categorizing  patients 
mentioned  previously.  It  should  be  cautioned  that  no  grouping  methodology  has 
yet  been  perfected;  therefore,  the  primary  focus  of  this  report  is  to  determine 


whether  comparing  hospital  utilization  data  on  the  basis  of  DRGs  is  an 
incremental  improvement  over  the  more  traditional  methods  of  comparing 
utilization. 

MEASURING  CASE  MIX 

Traditional  Groupings 

To  account  for  differences  in  patient  severity  among  naval  hospitals, 
naval  medical  department  managers  generally  rely  on  patient  groupings  based  on 
the  patient's  primary  diagnosis  code,  a  method  commonly  referred  to  as  the 
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Single  Diagnosis  Method  .  Depending  on  the  level  of  detail  desired,  patients  are 
generally  grouped  by  either  major  diagnostic  class,  disease  subcategory,  or 
three  digit  diagnosis  code  in  accordance  with  the  criteria  established  by  the 
latest  edition  of  the  International  Classification  of  Diseases  coding  scheme7. 

The  advantage  of  grouping  patients  in  this  manner  lies  in  its  simplicity  and 
ease  of  use.  The  disadvantage  is  that  groupings  based  solely  on  diagnosis  codes 
are  not  necessarily  homogeneous  with  respect  to  utilization  of  hospital 
resources.  That  is,  widely  different  levels  of  care  may  be  provided  to  patients 
within  a  single  diagnostic  category  depending,  for  example,  on  whether  surgery 
is  required,  or  whether  there  are  complications  or  pre-existing  conditions  that 
result  in  the  need  for  more  intensive  medical  care.  Further,  the  number  of 
potential  groupings  is  unwieldy  since  there  are  over  1,000  three  digit  diagnosis 
codes.  To  overcome  such  problems,  a  fourth  method  of  grouping  patients  is 
frequently  used  which  is  to  subdivide  each  disease  subcategory  into  four  more 
detailed  groups  depending  on  whether  surgery  was  required  or  complications  were 
present.  Such  patient  groupings  are  more  homogeneous  since  patients  requiring 
surgery  or  experiencing  complications  are  more  likely  to  require  longer  periods 


of  creatnent  chan  patients  not  requiring  surgery  and/or  not  having 
complica  cions . 

Diagnosis  Related  Groups  (DRGs) 

DRGs  group  patients  according  to  their  need  for  resources  in  a  manner  that 
has  medical  meaning.  It  was  the  Intention  of  the  DRGs'  developers  that 
patients  within  a  specific  DRG  have  similar  lengths  of  stay  and  that  the 
groupings  be  clinically  coherent,  that  is,  that  patients  within  a  DRG  obtain 
treatment  requiring  a  similar  level  of  resource  use.  Patients  were  grouped 
based  on  a  combination  of  factors— such  as  diagnosis  code,  age,  sex,  and 
existence  of  surgery  or  secondary  diagnoses— that  accounted  for  the  most 
variation  in  length  of  stay.  The  partitioning  process  was  guided  by  medical 
judgment  so  that  groups  formed  had  medical  meaning.  The  following  is  a  brief 
summary  of  the  procedures  used  to  develop  the  ICD9-CM  DRGs  . 

The  DRGs  were  developed  using  ICD9-CM  diagnosis  and  procedure  codes. 
Twenty-three  Major  Diagnostic  Categories  (MDCs) .  based  primarilv  the  organ 
system  Involved,  were  divided  into  a  total  of  467  Diagnosis  Related  Groups 
(DRGs).  The  first  split  In  the  group  formation  was  made  utilizing  selected 
surgical  codes,  except  for  mental  conditions  and  other  conditions  not  usually 
requiring  surgical  procedures.  Since  many  patients  undergo  several  surgical 
procedures  during  an  inpatient  episode,  the  one  procedure  Identified  by  clinical 
judgment  as  requiring  the  most  resources  became  the  basis  for  classification. 

It  should  be  noted  that  DRGs  were  formed  with  consideration  to  both  clinical  and 
statistical  criteria.  DRGs,  therefore,  may  not  account  for  the  maximum  amount 
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of  variation  in  length  of  stay  that  is  statistically  possible  because  clinical 
judgment  regarding  Che  proper  grouping  of  patients  was  judged  to  be  equally 
important . 

METHODOLOGY  AND  PROCEDURES 

Source  of  Data 

All  patient  data  for  this  study  are  contained  in  the  U.  S.  Navy 
Inpatient  Data  System  for  Calendar  Year  1980  and  were  obtained  from  the  Naval 
Medical  Data  Services  Center  (NMDSC),  Bethesda,  Maryland. 

Records  Selected  for  Study 

There  were  a  total  of  208,762  dispositions  at  naval  hospitals  during 
calendar  year  1980.  Of  the  total,  20,460  dispositions  (9.8%  of  the  total)  were 
excluded  from  this  analysis  because  complete  patient  data  was  not  yet 
available*,  and  because  certain  diagnosis  and  surgery  codes  used  by  the  Navy 
were  not  compatible  with  the  codes  used  by  the  developers  of  the  DRGs .  As  a 
result  188,302  or  90.2%  of  the  total  dispositions  at  naval  hospitals  during  CY 
1980  are  contained  in  the  analysis  that  follows. 

Conversion  of  ICD9  Diagnosis  Codes  and  ICPM  Surgery  Codes  to  ICD9-CM 

Naval  hospitals  code  their  patient  records  using  International 
Classification  of  Diseases,  Ninth  Revision  (ICD-9)  diagnosis  codes7  and 

*  At  the  time  of  this  writing  the  1980  file  has  not  yet  been  finalized  but 
NMDSC  is  in  the  process  of  making  final  corrections . 


Q 

International  Classification  of  Procedures  in  Medicine  (ICPM)  surgery  codes  . 

In  contrast,  DRGs  were  developed  using  a  clinical  modification  to  the  ICD9  and 
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ICPM  codes  (ICD9-CM)  ,  which  provided  more  precise  codes  to  be  used  for 
describing  a  patient's  clinical  picture.  There  is  no  major  problem  with 
comparability  of  diagnosis  codes  between  these  two  methods  since  ICD9  diagnosis 
codes  can  generally  be  assigned  to  an  ICD9-CM  code.  The  surgical  codes  used  by 
the  two  systems,  however,  are  very  different.  Therefore,  we  completed  a 
preliminary  edit  that  replaced  each  ICPM  surgery  code  encountered  with  an 
appropriate  ICD9-CM  code.  This  procedure  was  not  designed  to  provide  an  exact 
mapping  between  the  two  systems  but  was  done  to  ensure  that  patient  records  were 
assigned  to  the  correct  DRG.  Not  all  ICD9  diagnosis  codes  and  ICPM  surgical 
codes  can  be  successfully  assigned  to  an  ICD9-CM  DRG.  For  example,  many  of  the 
DRGs  included  in  Major  Diagnostic  Category  14 — Pregnancy,  Childbirth,  and 
Puerperium — require  more  detail  than  is  contained  in  the  ICPM  surgery  codes. 
(Contact  the  authors  for  a  listing  of  the  diagnosis  and  procedure  codes  excluded 
from  this  analysis.) 

Hypotheses  and  Statistical  Techniques 

The  main  hypothesis  to  be  tested  was  that  the  amount  of  variation  in 
length  of  hospital  stay  accounted  for  by  DRGs  was  significantly  greater  than 
that  accounted  for  by  increasingly  more  detailed  groupings  based  on  ICD9 
diagnosis  codes:  Major  Diagnostic  Categories  (MDCs),  Disease  Subcategories, 
Three  Digit  Codes,  and  a  fourth  grouping  based  on  subdividing  disease 
subcategories  into  four  groups  depending  on  whether  surgery  was  required  or 
complications  were  present.  These  four  grouping  methods  served  as  a  basis  for 
comparing  the  ability  of  DRGs  to  account  for  differences  in  patient  length  of 


hospital  stay.  The  method  selected  to  test  this  hypotheses  is  commonly  referred 
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to  as  a  partial  F-test  using  the  extra  sums  of  squares  principle  .  This 
technique  is  commonly  used  for  analysis  of  variance  and  regression  problems  to 
determine  if  the  additional  variance  accounted  for  by  adding  a  variable  to  a 
model  is  statistically  significant.  Because  of  the  large  number  of  records  and 
patient  groupings  involved,  the  partial  F-test  results  were  only  approximated. 
That  is,  given  the  variation  that  had  already  been  accounted  for  by  one  of  the 
other  methods,  the  minimum  amount  of  additional  variation  that  would  be 
accounted  for  by  using  DRGs  was  calculated.  Caution  should  be  used  in 
interpreting  these  results  since  very  small  increases  in  explained  variation  may 
appear  significant  because  of  the  large  number  of  records  included  in  this 
analysis.  To  partially  compensate  for  this  problem,  we  included  the  additional 
criteria  that  the  F  ratio  should  have  a  probability  level  of  p  <  .001  for  an 
increase  in  explained  variance  to  be  considered  statistically  significant. 

RESULTS 

The  amount  of  variation  in  patient  length  of  stay  explained  by  each 
grouping  method  examined  is  displayed  in  Table  I. 

As  can  be  seen,  DRGs  accounted  for  more  variation  than  any  of  the 
comparison  methods.  DRGs,  however,  accounted  for  only  a  slightly  higher 
percentage  of  variation  than  either  the  three  digit  codes  or  disease 
subcategories  when  subdivided  by  surgery  and  complications.  One  drawback  is 
evident—a  much  more  complicated  procedure  is  required  to  group  patients  by  DRG 
than  by  the  others.  Although  DRGs  accounted  for  nine  percent  more  variation 
than  disease  subcategories  (24.3  percent  vs.  15.5  percent),  DRGs  required  almost 


TABLE  I 

PERCENTAGE  OF  VARIATION  IN  LENGTH  OF  STAY 
EXPLAINED  3Y  DRGS ,  THREE  DIGIT  CODES, 
DISEASE  SUBCATEGORIES,  AND  MDCS 


Patient  grouping  method 


Number 

Percent  of 

of 

variation 

groups 

explained 

Comparison  methods 


Ma;jor  diagnostic  class 

Disease  subcategory 

Disease  subcategory  by 

surgery  and  complications 

Three  digit  diagnosis 
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four  times  the  number  of  categories  as  disease  subcategories  (445  categories  for 
DRGs  vs  118  for  disease  subcategories).  One  normally  can  expect  to  increase 
explained  variation  by  increasing  the  the  number  of  groupings  used,  but  this 
increase  in  explained  variation  may  not  necessarily  be  statistically 
significant.  The  problem  to  be  addressed  next  is  whether  the  higher  percentage 
of  explained  variation  achieved  by  DRGs  is  significantly  greater  than  that 
achieved  by  the  other  methods. 

DRGs  Compared  to  Disease  Subcategories 

As  stated  previously,  grouping  patients  by  disease  subcategories 
accounted  for  15.5  percent  of  total  variance  in  patient  length  of  stay  in 
naval  hospitals  for  1980.  DRGs  accounted  for  an  additional  nine  percent 
variation,  yet  required  grouping  patients  into  a  higher  number  of  categories 
(118  for  disease  subcategories  vs.  445  for  DRGs).  Table  II  provides  the  results 
of  a  partial  F-test  that  tested  the  statistical  significance  of  this  higher 
explained  variation.  The  additional  variation  explained  by  DRGs  is  significant 
at  the  .001  level. 

DRGs  Compared  to  Disease  Subcategories  when  Further  Subdivided  by  Surgery  and 
Complications 

Subdividing  disease  subcategories  by  surgery  and  complications  increases 
variation  explained  to  20.8  percent,  which  is  only  3.6  percent  less  than  that 
accounted  for  by  DRGs.  However,  this  is  a  statistically  significant  difference 


as  shown  in  Table  III 


DRGs  Compared  to  Three  Digit  Diagnosis  Codes 

DRGs  accounted  for  only  3.1  percent  more  variance  than  three  digic 
diagnosis  codes  but  this  minimum  amount  is  also  highly  statistically 
significant  as  seen  in  Table  IV. 

These  findings  provide  evidence  that  the  DRG  patient  groupings  are 
more  homogeneous  with  respect  to  patient  length  of  stay  than  the  patient  groups 
formed  according  to  three  digit  diagnosis  codes.  This  is  epecially  noteworthy 
since  DRGs  require  patients  to  be  categorized  in  fewer  than  half  the  number  of 
groups,  yet  still  account  for  significantly  higher  variation  than  the  three 
digit  codes.  (Decails  of  the  analysis  of  variance  results  obtained  for  each 
grouping  method  are  listed  in  the  Appendix.) 

DISCUSSION  AND  FUTURE  DIRECTIONS 

The  results  validate  the  hypothesis  that  DRGs  are  a  statistically 
significant  improvement  over  grouping  cases  based  on  current  methods.  Although 
only  a  slightly  higher  percentage  of  explained  variation  was  obtained  using  DRGs 
in  contrast  to  three  digit  diagnosis  codes,  DRGs  require  less  than  half  the 
number  of  categories  to  describe  the  patient  population.  However,  there  must  be 
ocher  important  contributors  to  patient  length  of  stay  in  naval  hospitals  since 
DRGs  were  able  to  explain  less  than  25  percent  of  the  total  variation,  which  is 
considerably  less  than  the  explained  variation  reported  by  other  case  mix  re¬ 
searchers.  For  example,  in  an  evaluation  of  the  ICD9-CM  DRGs5,  the  New  Jersey 
State  Department  of  Health  reported  chat  DRGs  accounted  for  43  percent  of  the 
variation  in  selected  acute  care  hospitals. 


From  a  management  point  of  view,  it  is  desirable  to  know  to  what  extent 
policies  and  administrative  procedures  within  individual  facilities  contribute 
to  patient  average  length  of  stay.  Although  it  is  difficult  to  quantify  this 
facility  factor,  one  strategy  is  to  account  for  as  much  of  the  total  variation 
in  length  of  stay  as  possible.  The  remaining  unexplained  variation  could  then 
be  attributed  to  either  individual  facility  factors  and/or  to  individual 
physician  performance.  In  this  way,  hospital  administrators  can  identify 
specific  facilities  that  have  outlier  data  and  can  investigate  whether  other 
unidentified  contributors  to  length  of  stay  exist  or  whether  aberrant 
administrative  practices  are  contributing  to  unusually  long  lengths  of  patient 
s  tay. 


To  more  fully  explain  variations  in  patient  length  of  stay  and  increase 
the  usefulness  of  DRGs  for  naval  hospitals,  our  future  plans  are  to  identify  and 
quantify  other  factors  that  contribute  to  patient  length  of  stay.  Patient 
variables  possibly  related  to  length  of  stay  but  not  currently  used  for  patient 
grouping  such  as  disease  severity,  patient  transfer  status  (transferred  in  or 
out)  and  beneficiary  group  (active  duty  military,  retired  military,  dependents 
of  military,  etc.)  will  be  investigated.  Other  possibilities  include  hospital 
teaching  status,  size  and  location.  For  example,  perhaps  patient  length  of  stay 
tends  to  be  longer  at  teaching  hospitals  even  after  accounting  for  patient  case 
mix.  Active  duty  military  patients  at  overseas  facilities  may  have  longer 
lengths  of  stay  after  adjusting  for  case  mix  since  doctors  may  extend  Inpatient 
care  due  to  limited  support  systems  for  patients  once  released.  Perhaps 
overseas  patients  also  have  longer  lengths  of  stay  because  of  delays  surrounding 
evacuation  to  naval  hospitals  located  in  the  continental  United  States.  These 
and  other  possibilities  will  be  examined  in  an  attempt  to  explain  a  greater 
proportion  of  the  variation  in  patient  length  of  hospital  stay  at  naval 
hospitals . 
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